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FIG. 5A

CONTENT NAME

CLIENT TERMINAL
INFORMATION

PROJECTOR
XXX XXX XXX.XXX

EARPHONE

XXX XXX XXXXXX

SUB-CONTENT
ELEMENT

Samplel.mgp MOVING IMAGE, AUDIO

Samplel.mgp AUDIO

FIG. 5B

* avi

" mpg
* mp4
*wmv
* mp3
* wav

FIG. 5C

* H.263

* H.264/MPEG—4 Part 10 or AVC

* DivX

* Motion JPEG

- G.729

* MPEG-1 or MPEG-2 Audio Layer 3

FIG. 5D

* Video Projector Device
* Audio Device
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FIG. 6

FORMAT IDENTIFICATION RELATED SUB-CONTENT
INFORMATION ELEMENT
extension: avi MOVING IMAGE + AUDIO
extension: mpg MOVING IMAGE + AUDIO
extension: mp4 MOVING IMAGE + AUDIO
extension: wmv AUDIO
extension: mp3 AUDIO
extension: wav AUDIO
extension: jpeg STILL IMAGE
extension: gif STILL IMAGE
codec: H.263 MOVING IMAGE + AUDIO

codec: H.264/MPEG-4 Part 10 or AVC MOVING IMAGE + AUDIO

codec: Motion IPEG MOVING IMAGE + AUDIO
codec: G.729 AUDIO
codec: MPEG-1 Audio Layer 3 AUDIO
device: Video Projector Device MOVING IMAGE

device: Audio Device AUDIO
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FIG. 11A
[ CAUTION ! m]=)

REQUESTED AUDIO OF SAMPLE1.MPG IS IMPOSSIBLE
TO PLAY AT YOUR TERMINAL.

FIG. 11B
[ CAUTION ! m]=)

REQUESTED AUDIO OF SAMPLE1.MPG IS IMPOSSIBLE
TO PLAY AT YOUR TERMINAL.

FOLLOWING SUB-CONTENT ELEMENT IS PLAYABLE
AT YOUR TERMINAL.

ELEMENT: MOVING IMAGE
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CONTENT DISTRIBUTION SYSTEM,
CONTENT DISTRIBUTION SERVER,
CONTENT DISTRIBUTION METHOD,
SOFTWARE PROGRAM, AND STORAGE
MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Japanese Patent Appli-
cation No. 2011-051747, filed on Mar. 9, 2011 in the Japan
Patent Office, which is incorporated by reference herein in its
entirety.

BACKGROUND

1. Technical Field

The present invention relates to a content distribution tech-
nology, and more particularly to a content distribution sys-
tem, a content distribution server, a content distribution
method, a software program, and a storage medium storing
the software program to convert content to a format suitable
for a client terminal.

2. Description of the Background Art

With the spread of the Internet and multimedia technology,
information can now be transmitted various ways, including
simple text data exchange using e-mail, uploading of multi-
media content composed of audio/sound, moving images,
and still image via a network, and downloading of multi-
media content via the network for viewing and listening.

However, different users downloading content typically
have different client terminals. In view of this difference in
client terminal environments, when content is to be used at
each client terminal via a network, the format of the content
may need to be converted for each client terminal. For
example, a format conversion server on a network converts
the format of the content to one that is suitable for the client
terminal in view of the format of the client terminal.

JP-2002-342218-A discloses a system using a format con-
version server disposed on a network, in which the format
conversion server converts the format of content suitable for
a client terminal in view of the format of the client terminal
such as displayable resolution level, types of colors, and
frequency range playable by a speaker. The format conver-
sion server provides the format-converted content to the client
terminal via the network. The system includes a client termi-
nal, a server to accumulate content (content accumulation
server), and a server to convert content into a format usable at
each client terminal (format conversion server) connected via
a network. The format conversion server refers to a profile
specifying the replay capability and display capability for
content at each client terminal, wherein the profile is prepared
at the concerned client terminal, to determine a format suit-
able for the concerned client terminal. After converting the
format of the content received from the content accumulation
server, the format conversion server transmits the format-
converted content to a content providing unit, from which the
format-converted content is transmitted to the concerned cli-
ent terminal.

Further, JP-2010-061212-A discloses a data distribution
technology using an input apparatus and a plurality of data
distribution apparatuses. The input apparatus instructs a first
data distribution apparatus to start data distribution (distribu-
tion start step). The first data distribution apparatus selects a
data distribution apparatus that actually conducts the data
distribution based on processing capacity of the first data
distribution apparatus and processing load of all data distri-
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2

bution apparatuses (distribution apparatus selection step). For
example, a second data distribution apparatus can be selected
as the data distribution apparatus that actually conducts the
data distribution based on the selection result. The second
data distribution apparatus receives document data obtained
by the input apparatus, converts the format of document data,
if required, and distributes the document data (data distribu-
tion step).

However, the approaches described in JP-2002-342218-A
and JP-2010-061212-A may not be effective for converting
the content format into a format suitable for each client ter-
minal and then providing the format-converted content.

For example, the conventional data distribution system
described above may not be effective in the following envi-
ronment. When movie content stored in a server is being
projected on a screen provided with a speaker in a large
conference room, audio/sound is output from the speaker. In
such large conference room, a participant may be sitting at a
position where he or she cannot clearly hear the audio/sound
of'content from his or her seat position. In such a situation, the
concerned participant may connect his or her personal termi-
nal device to the data distribution system so that the audio/
sound can be received and output at his or her personal ter-
minal device.

In this case, the user needs only audio/sound of the movie
content at his or her terminal. But the conventional data
distribution system may not be adapted to output only audio/
sound to the concerned client terminal. Further, other than
such audio/sound receiving terminal, other users may want to
connect a terminal having a viewing/listening capability, or a
bone-conduction earphone for hearing-impaired participants,
to the data distribution system.

Further, the conventional art may not be adapted for col-
laborative output of content stored on a server. In such col-
laborative output of content, multi-media content such as
movie content composed of a plurality of different types of
content can be replayed as follows: one client terminal is used
for outputting moving images and other client terminal is
used for outputting audio/sound (i.e., separation of func-
tions). Such collaborative output of content can devise a suit-
able outputting mode for a system by using a plurality of
client terminals to output each type of content included one
multi-media content.

Further, conventional systems may not be adapted for add-
ing a client terminal as an output destination after replay of
content has been started. For example, when the content has
been replayed for some time, a user wants to connect his or
her personal terminal to a system to receive and output audio/
sound of the content at his or her personal terminal, but the
conventional system may not be adapted for such dynamic
adding of output destination.

As such, inthe conventional art, only the format conversion
of the entire content can be conducted for a client terminal.

SUMMARY

In one aspect of the present invention, a content distribu-
tion system is devised. The content distribution system
includes a terminal device, and a content distribution server
connectable to the terminal device via a network. The content
distribution server includes a capability information obtain-
ing unit to obtain capability information specifying one or
more capabilities of the terminal device that requests use of a
target content as a content-use request; an element extraction
unit to obtain the requested target content from a content
storage unit and to extract a sub-content element composing
the target content; a comparison unit to identify a sub-content
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element that can be used at the terminal device based on the
capability information, and to compare the identified sub-
content element based on the capability information and the
extracted sub-content element to determine which sub-con-
tent element can be used at the terminal device; an output
determination unit to determine whether separation of the
target content is required to distribute the sub-content element
that can be used at the terminal device to the terminal device;
and a separating unit to separate the target content into each
sub-content element as a separated sub-content element if
separation of the target content is required.

In another aspect of the present invention, a content distri-
bution server connectable to a terminal device via a network
is devised. The content distribution server includes a capabil-
ity information obtaining unit to obtain capability informa-
tion specifying one or more capabilities of the terminal device
that requests use of a target content; an element extraction
unit to obtain the requested target content from a content
storage unit and to extract a sub-content element composing
the target content; a comparison unit to identity a sub-content
element that can be used at the terminal device based on the
capability information, and to compare the identified sub-
content element based on the capability information and the
extracted sub-content element to determine which sub-con-
tent element can be used at the terminal device; an output
determination unit to determine whether a separation of the
target content is required to distribute the sub-content element
that can be used at the terminal device to the terminal device;
and a separating unit to separate the target content into each
sub-content element as a separated sub-content element if the
separation of the target content is required.

In another aspect of the present invention, a non-transitory
computer readable medium storing a program for a content
distribution method conductable by a content distribution
server connectable to a terminal device via a network is
devised. The method includes the steps of a) obtaining capa-
bility information specifying one or more capabilities of the
terminal device that requests a use of a target content; b)
obtaining the requested target content from a content storage
unit; ¢) extracting a sub-content element composing the target
content; d) identifying a sub-content element that can be used
at the terminal device based on the capability information; e)
comparing the identified sub-content element based on the
capability information and the extracted sub-content element
to determine which sub-content element can be used at the
terminal device; f) determining whether separation of the
target content is required to distribute the sub-content element
that can be used at the terminal device to the terminal device;
and g) separating the target content into each sub-content
element as a separated sub-content element if separation of
the target content is required.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the disclosure and many
of the attendant advantages and features thereof can be
readily obtained and understood from the following detailed
description with reference to the accompanying drawings,
wherein:

FIG. 1 shows a schematic network environment of a con-
tent distribution system according to an example embodi-
ment;

FIG. 2 shows a block diagram of the content distribution
system according to an example embodiment;
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4

FIGS. 3A and 3B show an example sequential chart of
content distribution processing according to an example
embodiment, in which it is determined that a separation of
content is not required;

FIGS. 4A and 4B show another example sequential chart of
content distribution processing according to an example
embodiment, in which it is determined that a separation of
content is required;

FIG. 5A shows an example of replay requesting data, and
FIGS. 5B, 5C, and 5D show examples of data structure of
terminal capability information;

FIG. 6 shows an example of data structure of relational
table;

FIG. 7 shows a comparison process by a comparing unit, in
which playable information specifying playable content at a
terminal device and content extracted from a target content
are compared;

FIG. 8 shows a flowchart of steps of a content output
determination process by a content distribution server
according to an example embodiment;

FIGS. 9A and 9B show examples of determination results
determined by a content output determination unit according
to an example embodiment;

FIG. 10 shows another example of determination result
determined by a content output determination unit according
to an example embodiment;

FIGS. 11A and 11B show examples of error messages
reported to a client terminal from a reporting unit, in which
the error messages report replay is impossible;

FIGS. 12A and 12B show a synchronized replay by a
synchronization replay unit according to an example embodi-
ment; and

FIG. 13 shows example cases of content replay patterns of
the content distribution system according to an example
embodiment.

The accompanying drawings are intended to depict exem-
plary embodiments of the present invention and should not be
interpreted to limit the scope thereof. The accompanying
drawings are not to be considered as drawn to scale unless
explicitly noted, and identical or similar reference numerals
designate identical or similar components throughout the sev-
eral views.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

A description is now given of exemplary embodiments of
the present invention. It should be noted that although such
terms as first, second, etc. may be used herein to describe
various elements, components, regions, layers and/or sec-
tions, it should be understood that such elements, compo-
nents, regions, layers and/or sections are not limited thereby
because such terms are relative, that is, used only to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, for example, a first
element, component, region, layer or section discussed below
could be termed a second element, component, region, layer
or section without departing from the teachings of the present
invention.

In addition, it should be noted that the terminology used
herein is for the purpose of describing particular embodi-
ments only and is not intended to be limiting of the present
invention. Thus, for example, as used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
Moreover, the terms “includes” and/or “including”, when
used in this specification, specify the presence of stated fea-
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tures, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof.

Furthermore, although in describing views shown in the
drawings, specific terminology is employed for the sake of
clarity, the present disclosure is not limited to the specific
terminology so selected and it is to be understood that each
specific element includes all technical equivalents that oper-
ate in a similar manner and achieve a similar result. Refer-
encing now to the drawings, an apparatus or system such as a
content distribution server, system, method, and program of
content distribution method according to an example embodi-
ment is described hereinafter.

FIG. 1 shows a schematic network environment for imple-
menting a content distribution system 100 according to an
example embodiment. The content distribution system 100
may be configured with a content distribution server 110 and
a plurality of client terminals 150, which can be connectable
to each other via a network 102. Each client terminal 150 can
be used as a terminal device or apparatus.

The network 102 is not limited to any specific network. For
example, the network 102 may be Ethernet (registered trade-
mark), a local area network (LAN) or a virtual private net-
work (VPN)using a transaction protocol such as transmission
control protocol/internet protocol (TCP/IP), a wide area net-
work (WAN) or the Internet using a specific communication
line, a device network using universal serial bus (USB) or
Bluetooth (registered trademark), a personal area network, or
the like. The network 102 can be a wired network, a wireless
network, or a combination of wired and wireless networks.

As shown in FIG. 1, the client terminals 150 may be, for
example, a personal computer 150q, an moving image output
device 1505, and an audio output device 150c¢, but the client
terminals 150 are not limited thereto. For example, the client
terminal 150 may be computing apparatuses such as a work-
station, a net book, a personal digital assistant (PDA), a por-
table phone terminal, a smart phone, a portable game player,
a portable audio player, or the like. The client terminal 150
may be any kind of information terminal or devices that can
receive content data having given file format and/or content
data having given streaming format distributable from the
content distribution server 110 via the network 102, and the
client terminal 150 can be devised to replay such content. The
replay can be conducted by receiving and playing live con-
tent, or playing content recorded in advance, but not limited
thereto. In this disclosure, “play” and “replay” may be inter-
changeably used with a same or similar meaning such as
playing a live content, replaying a content recorded in the
past.

The content distribution server 110 can be connected to a
content database (DB) 130, and the content distribution
server 110 manages content distributable to the client termi-
nals 150a, 1505, and 150¢. Such content may not be limited to
any specific data. Content data may be text, still photo, audio/
sound (hereinafter “audio” may include “sound”), moving
image, text data corresponding to audio information such as
text information of voice sound, and metadata, or multi-me-
dia content including one or more of such information. Here-
inafter, such text, still photo, audio, moving image, text infor-
mation of voice sound, and metadata or the like may be
referred to as sub-content element. The sub-content element
is discrete content that can be replayed by itself, and a plu-
rality of sub-content element can be integrated as multimedia
content such as movie content, which may be composed at
least moving image data and audio data.
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In general, client terminals available on the market are not
adaptable to replay various types of content. For example, one
client terminal can replay only audio, other client terminal
can replay only text, and other client terminals can only
replay audio and moving images. Accordingly, each of the
client terminals 150 may not replay all of sub-content ele-
ment. The content distribution server 110 can distribute con-
tent to each client terminal by referencing a replaying system
or environment of each client terminal.

Specifically, when one client terminal requests a replay to
the content distribution server 110, the content distribution
server 110 determines whether the particular content
requested by the concerned terminal can be replayed at the
concerned terminal. Further, if the content requested by the
concerned terminal is composed of a plurality of sub-content
elements, the content distribution server 110 may decompose
or separate the content into each of its sub-content elements,
as required, and then the content distribution server 110 dis-
tributes one or more sub-content elements to the concerned
terminal so that one or more sub-content elements can be
replayed at the concerned terminal.

Hereinafter, for simplicity of expression, content that a
user requests to replay may be referred to as “target content.”
Such target content may be composed of one or more sub-
content elements. Each sub-content element may be also
referred to as “discrete content,” which means that such sub-
content element may not be further decomposed or separated
because if the sub-content element is decomposed into data
composing the sub-content element, such data cannot be
replayed at a terminal device.

The content may not be limited to the above examples, and
may include web pages, document/presentation/spread
sheets prepared by using Office software, drawings prepared
by graphic software, document file using portable document
format (PDF), video file using video codec such as Moving
Picture Experts Group (MPEG)-1, MPEG-2, H.264/MPEG-4
Advanced Video Coding (AVC), and Audio Video Interleave
(AVI]), QuickTime Movie (MOV), Flash Video, audio file
using audio codec such as RIFF Waveform Audio Format
(WAV), MPEG-1 AudioLayer-3 (MP3), Windows (registered
trademark) Media Audio (WMA), and image file using image
file format such as bitmap (BMP), graphics interchange for-
mat (GIF), joint photographic experts group (JPEG), JPEG
2000, or the like, but not limited thereto.

The content distribution server 110 reads one or more
software programs stored in a storage or storage unit such as
a hard disk drive, a non-volatile random access memory
(NVRAM), a secure digital (SD) card, or the like, and loads
the software programs on a memory area of a random access
memory (RAM) to implement functions and processing, to be
described later, using a suitable operating system (OS). The
content distribution server 110 can activate the operating
system using various architecture such as Windows (regis-
tered trademark), UNIX (registered trademark), AIX (regis-
tered trademark), and LINUX (registered trademark), but not
limited thereto.

Further, the client terminal 150, which communicates with
the content distribution server 110, can be configured as same
as or as similar to the content distribution server 110, and the
internal configuration of the client terminal 150 can be
changed and/or added, as required, in view of the field of
application.

Upon receiving a replay request from the client terminal
150, the content distribution server 110 compares the discrete
content to be required to replay, and the capabilities of the
clientterminal 150. Based on a comparison result, the content
distribution server 110 can determine how to decompose or
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separate one target content into the discrete content matching
to a user’s request, and then distributes the discrete content
matching to the user’s request to the client terminal 150.
Further, if the same content is to be output to two or more
client terminals 150, the content distribution server 110 may
conduct a synchronized replay for such content.

A description is given of operation of the content distribu-
tion system 100 according to an example embodiment with
reference to FIG. 2, which is a block diagram of the content
distribution system 100. As shown in FIG. 2, the content
distribution server 110 includes, for example, a communica-
tion unit 112, a capability information obtaining unit 114, a
content distribution unit 116, a comparing unit 118, an ele-
ment extraction unit 120, a content output determination unit
122, a content decomposer unit 124, a content database (DB)
130, a reporting unit 126, and a synchronization replay unit
128. In FIG. 2, the content DB 130 is disposed in the content
distribution server 110. However, the content DB 130 can be
disposed at a server disposed separately from the content
distribution server 110. The communication unit 112 can be
connected to the network 102 using an interface such as a
network adaptor, and controls communication with other
apparatuses such as client terminal 150.

The capability information obtaining unit 114 obtains
information of the capabilities provided for each terminal
such as client terminal 150 that requests a replay of content.
Such capability information may be referred to as terminal
capability information.

The element extraction unit 120 obtains a target content,
which is requested by the client terminal 150 to replay, from
the content DB 130, and identifies and extracts the discrete
content included in the target content. The content DB 130
can be used as a content storage unit.

The comparing unit 118 determines whether the discrete
content is playable by the concerned terminal based on the
terminal capability information obtained from the capability
information obtaining unit 114. Specifically, the comparing
unit 118 compares the content playable by the concerned
terminal and the discrete content extracted by the element
extraction unit 120 to determine whether the currently
requested content can be replayed at the concerned terminal.

The discrete content that can be replayed at the client
terminal 150 can be determined by referencing relational
information correlating the capabilities specified in the ter-
minal capability information and discrete content related to
each capability. The relational information may be described
by file extension that the client terminal 150 can use, codec
installed in the client terminal 150, or information of device
includable in the client terminal 150 or connectable to the
client terminal 150 alone or in combination.

Upon receiving a designation of the discrete content that
the client terminal 150 requests to replay, the content output
determination unit 122 determines whether the requested dis-
crete content can be replayed at the request-issuing client
terminal, and also determines whether the separating of target
content is required. Specifically, the content output determi-
nation unit 122 determines whether the entire target content
can be distributed to one client terminal without separating
the entire target content, whether the entire target content
needs to be separated into sub-content elements or discrete
content, and how to separate the entire target content if the
entire target content needs to be separated.

Further, in response to a content-replaying request from the
client terminal 150, the content output determination unit 122
can register the requested discrete content by linking the
requested discrete content to the client terminal 150, by which
the requested discrete content can be re-used at a given timing
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later. For example, when the same client terminal 150 issues
the same content-replaying request again, the content output
determination unit 122 can obtain the registered discrete con-
tent linked to the client terminals 150, and can use the regis-
tered information of discrete content for the above-described
determination process except if a specific instruction is
instructed by the client terminals 150.

The content decomposer unit 124 can separates or decom-
poses one content such as target content and converts to a unit
content, which is referred to as discrete content when the
content output determination unit 122 determines that the
target content needs to be separated into a plurality of discrete
content.

Further, the unit content referred to as the discrete content
separated by the content decomposer unit 124 can be linked
and stored for the client terminal 150. When the client termi-
nal 150 issues a request of replay of the same content again,
and the same discrete content is required, instead of conduct-
ing the separating process by the content decomposer unit
124, the content output determination unit 122 reads out the
stored discrete content, which is referred to as a separated
content, and can distribute such stored discrete content to the
client terminal 150 which is to replay such discrete content.

Further, upon receiving a request from the content output
determination unit 122, the content decomposer unit 124 can
read out the stored discrete content, and can transfer such
stored discrete content to the client terminal 150. With such a
configuration, the processing load level at the content distri-
bution server 110 can be reduced.

The content distribution unit 116 distributes the target con-
tent without separating the content or discrete content to the
client terminal 150 that has requested a replay of the target
content.

When the content output determination unit 122 deter-
mines that the requested discrete content cannot be replayed
by the request-issuing client terminal 150, the reporting unit
126 reports the client terminal 150 that the requested discrete
content cannot be replayed at the client terminal 150.

Further, the synchronization replay unit 128 can monitor
and synchronize the content replay status at a plurality of
client terminals 150 to adjust the replay progressing of the
same content distributed to the plurality of client terminals
150. For example, if one client terminal 150 (process-advanc-
ing terminal) is replaying the same discrete content faster than
other client terminal 150 (process-delaying terminal), the
synchronization replay unit 128 adjusts the replay progress-
ing of the process-advancing terminal so that the content
replay processing can be matched between the plurality of
client terminals 150, by which the same discrete content can
be replayed at each of the client terminals 150 at a synchro-
nized timing.

Further, if the client terminal 150 is added as an output
destination terminal after the content replay has started (dy-
namic adding of device), a time lag may occur between the
added client terminal and other client terminal that has
already started the replay of the same content. The synchro-
nization replay unit 128 can adjust the replay progressing at
the process-advancing terminal, which is advancing com-
pared to the process-delaying terminal. As such, the synchro-
nization replay unit 128 can control the replay of content in
view of the replay progressing status at one or more client
terminals replaying the content with an advanced timing.

In the above described configuration, the replay request of
content is issued from the client terminal 150. In another
configuration, a client terminal other than the client terminal
150 can request the replay of discrete content at one or more
of client terminals.
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Further, in another configuration, the content distribution
server 110 can be provided with a format conversion unit to
conduct a format conversion process. As for the content dis-
tribution server 110, the format conversion unit can be dis-
posed separately, or can be integrated to the content decom-
poser unit 124. The format conversion unit can adjust data
format in view of capabilities of each client terminal. For
example, the format conversion unit can be used to adjust a
data format to a resolution level that can be displayed at each
client terminal, types of colors that can be displayed at each
client terminal, and a frequency range of a speaker playable at
each client terminal.

A description is given of the client terminal 150. Each of
the client terminals 150a and 1506 shown in FIG. 2 may
include a communication unit 152 (152a, 1525), a content
requesting unit 154 (154a, 1545), a capability information
provider 156 (1564, 1565), a content receiving unit 158
(1584, 158b), and a content replay unit 160 (160a, 1605).

The communication unit 152 can be connected to the net-
work 102 via an interface such as a network adaptor, and
controls communication with the content distribution server
110 and other external apparatuses.

The content requesting unit 154 transmits identification
information used for identifying content to the content distri-
bution server 110 as a parameter to request the replay of
content. Such identification information designates a target
content and sub-content element or discrete content requested
to replay.

The identification information of content may be content
name, content identifier to identify content by using a content
management system, address of the content storing area, or
the like. The address of content storing area may be specified
by uniform resource identifier (URI) such as uniform
resource locator (URL), uniform resource name (URN), or
the like.

Inresponse to arequest from the content distribution server
110, the capability information provider 156 reads out the
descriptor specifying capabilities equipped to the concerned
client terminal 150, and transmits the terminal capability
information specifying the concerned capabilities to the con-
tent distribution server 110. To be described later, the terminal
capability information may include file extensions that the
client terminal 150 can replay, codec installed in the client
terminal 150, or information of devices includable in the
client terminal 150 or connectable to the client terminal 150
alone or in combination. The content receiving unit 158
receives the content distributed from the content distribution
server 110.

The content replay unit 160 replays the received content
requested by a user of client terminal 150, wherein such
content may be a target content or discrete content. If the
client terminal 150 is equipped capabilities to replay the
entire target content, the content can be replayed at the client
terminal 150 without dividing or separating the content. Ifthe
client terminal 150 is not equipped capabilities to replay the
entire target content, the target content may be decomposed or
separated into the discrete content in view of capabilities
equipped to the client terminal 150.

Further, the content replay unit 160 maintains current
replay status as a parameter for conducting the synchronized
replaying process. In response to a request from the content
distribution server 110, the content replay unit 160 provides
the replay status information specifying the current replay
status. The replay status information includes, for example,
an elapsing time from the start of replay of content, but not
limited thereto. Typically, such status data has small amount
of data, and thereby a transfer time of such status data
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between apparatuses or terminals may be negligible com-
pared to the time to process the content.

A description is given of content distribution processing
according to an example embodiment with reference to FIGS.
3A/3B, and FIGS. 4A/4B, which show sequences of content
distribution processing. FIGS. 3A/3B show a case when it is
determined that the separation of content is not required, and
FIGS. 4A/4B show a case when it is determined that the
separating of content is required.

In FIGS. 3A/3B, when a user of the client terminal 150
instructs the replay of content stored in the content DB 130
via a user interface while the application of content replay is
activated, the process starts from step S100. The user of the
client terminal 150 can designate content that the user wants
to replay, wherein such content may be referred to as a target
content and/or sub-content element (or discrete content) that
a user wants to replay using his or her terminal. In a case of
FIGS. 3A/3B, the replay of moving image and audio are
designated as the sub-content element.

Atstep S101, inresponse to an instruction input by the user,
the content requesting unit 154 issues a content request or
content-use request to the content distribution server 110. The
content request may include parameters such as identification
information for identifying a request-issuing client terminal,
identification information for identifying the content that the
user wants to replay, and identification information for iden-
tifying the sub-content element or discrete content that the
user wants to replay. In a case of FIGS. 3A/3B, the client
terminal name and the content name are used to designate the
content request.

At step S102, upon receiving the content request, the con-
tent output determination unit 122 of the content distribution
server 110 registers information of the request-issuing client
terminal 150, the requested target content name, and
requested sub-content element to a storage area such as a
memory, a hard disk drive (HDD) or the like. FIG. 5A shows
structure of data used for requesting the replay (replay
requesting data), and registered by the content output deter-
mination unit 122. As shown in FIG. 5A, such replay request
data registers information for identifying the client terminal
(client terminal name, IP address, or the like), the requested
target content name, and the requested sub-content element,
and the replay request data is registered by the content output
determination unit 122 as a record information.

At step S103, the content output determination unit 122
instructs the comparing unit 118 to compare the capabilities
of the request-issuing client terminal 150 and information of
sub-content element included in the requested target content.

At step S104, the comparing unit 118 transmits the client
terminal name of the request-issuing client terminal 150 as a
parameter to the capability information obtaining unit 114,
and instructs the capability information obtaining unit 114 to
obtain the terminal capability information of the request-
issuing client terminal 150.

At step S105, the capability information obtaining unit 114
requests the request-issuing client terminal 150 to provide the
terminal capability information of the request-issuing client
terminal 150 via the communication unit 112. In response to
such request, the capability information provider 156 of the
request-issuing client terminal 150 provides the terminal
capability information of the request-issuing client terminal
150 to the content distribution server 110 via the communi-
cation unit 152.

FIGS. 5B, 5C, and 5D show example data structure of
terminal capability information of the request-issuing client
terminal 150. FIG. 5B shows data of file extensions of content
that the client terminal 150 can replay. FIG. 5C shows data of
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codec installed in the client terminal 150. FIG. 5D shows data
or information of devices such as types of devices includable
in the client terminal 150 or connectable to the client terminal
150.

At step S106, the comparing unit 118 transmits the content
name of requested target content (e.g., Samplel.mpg) as a
parameter to the element extraction unit 120, and instructs the
element extractionunit 120 to extract the sub-content element
for the requested target content. At step S107, the element
extraction unit 120 obtains the requested target content from
the content DB 130.

At step S108, the element extraction unit 120 extracts the
sub-content element included in the requested target content
obtained from the content DB 130. The sub-content element
included in the obtained content can be determined based on
information of file extensions using a table shown in FIG. 6 to
be described later. Further, as for the web pages, by analyzing
the content file, the sub-content element can be extracted
from the link configuration.

At step S109, the comparing unit 118, which has received
the terminal capability information of the request-issuing
client terminal 150 from the capability information obtaining
unit 114, checks the sub-content element included in the
content by referencing a relational table shown in FIG. 6. The
relational table indicates relationship between the capabilities
specified in the terminal capability information and the sub-
content element related to each capability.

FIG. 6 shows an example of the relational table. The rela-
tional table includes, for example, information of correlation
of data between various types of file extensions, codec,
devices, and sub-content element that can be replayed. Spe-
cifically, sub-content element corresponding to file exten-
sions, sub-content elements corresponding to data encoded
by codec, and sub-content element corresponding to devices
are included in the relational table.

For example, in the relational table of FIG. 6, the file
extension of “mpg” is related to moving image and audio,
which means that the client terminals 150 capable of replay-
ing a file having the file extension of “mpg” can replay the
moving image and audio. Further, the codec of “MPEG-1
Audio Layer 3” is related to audio, and the device of “Video
Projector Device” is related to moving image.

The comparing unit 118 compares information of the ter-
minal capability information shown in FIGS. 5B to 5D and
information of the relational table (FIG. 6) to prepare play-
able information, which specifies the sub-content element
that the request-issuing client terminal 150 can replay as
information used for comparing.

At step S110, the comparing unit 118 receives information
of the sub-content element from the element extraction unit
120, and compares the playable information obtained at step
S109 and the extracted sub-content element to prepare a
comparison result. FIG. 7 shows a comparing process by the
comparing unit 118, in which the playable information speci-
fying playable sub-content element at the concerned terminal
and the sub-content element extracted from the content are
compared. As shown in FIG. 7, the comparing unit 118 deter-
mines whether each of sub-content elements in the content
data can be replayed by the request-issuing client terminal
150, and prepares a comparison result 200.

As such, the comparison unit 118 identifies a sub-content
element that can be used at the terminal device based on the
capability information, and compares the identified sub-con-
tent element based on the capability information and the
extracted sub-content element to determine which sub-con-
tent element can be used at the terminal device. At step S111,
the comparing unit 118 transmits the requested target content
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name and the comparison result 200 obtained at step S110 to
the content output determination unit 122.

At step S112, the content output determination unit 122
determines an outputting mode based on the received com-
parison result 200 and the replay request data registered at
step S102. The content output determination unit 122 deter-
mines whether the requested sub-content element can be
replayed at the request-issuing client terminal 150, and deter-
mines whether it is required to separate into sub-content
elements when distributing the content to the request-issuing
client terminal 150. The detail of content output determina-
tion unit 122 will be explained later.

FIGS. 3A/3B show a case that the content output determi-
nation unit 122 determines that it is not required to separate
the requested target content into sub-content elements.

When the separation of content is not required, the content
output determination unit 122 obtains the requested target
content from the content DB 130 at step S113. Then, at step
S114, the content output determination unit 122 instructs the
content distribution unit 116 to distribute the requested target
content using the content name and client name as param-
eters.

At step S115, the content distribution unit 116 distributes
the received content to the request-issuing client terminal
150. Upon receiving the content, the content receiving unit
158 of the client terminal 150 transmits the received content
to the content replay unit 160 at step S116, and instructs the
content replay unit 160 to replay the received content. At step
S117, the content replay unit 160 starts to replay the content.

FIGS. 4A/4B show a case when it is determined that the
separation of content is required. Similar to FIGS. 3A/3B, in
a case of FIGS. 4A/4B, when a user of the client terminal 150
instructs the replay of content stored in the content DB 130
via a user interface, the process starts from step S200. In
FIGS. 4A/4B, the replay of audio-only is designated as the
sub-content element.

Atstep S201, inresponse to an instruction input by the user,
the content requesting unit 154 issues a content request or
content-use request to the content distribution server 110.

At step S202, upon receiving the content request, the con-
tent output determination unit 122 of the content distribution
server 110 registers information of the request-issuing client
terminal 150, the requested target content name, and the
requested sub-content element to a storage area such as a
memory, a HDD or the like. FIG. 5A shows an example
structure of data used for requesting the replay (replay
requesting data), and registered by the content output deter-
mination unit 122.

At step S203, the content output determination unit 122
instructs the comparing unit 118 to compare the capabilities
of the request-issuing client terminal 150 and information of
sub-content element included in the requested target content.

At step S204, the comparing unit 118 transmits the client
terminal name of the request-issuing client terminal 150 as a
parameter to the capability information obtaining unit 114,
and instructs the capability information obtaining unit 114 to
obtain the terminal capability information of the request-
issuing client terminal 150. FIGS. 5B to 5D show examples of
the terminal capability information of the request-issuing
client terminal 150.

At step S205, the capability information obtaining unit 114
requests the request-issuing client terminal 150 to provide the
terminal capability information via the communication unit
112.

At step S206, the comparing unit 118 transmits the content
name of requested target content (e.g., Samplel.mpg) as a
parameter to the element extraction unit 120, and instructs the
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element extraction unit 120 to extract sub-content element for
the requested target content. At step S207, the element extrac-
tion unit 120 obtains the requested target content from the
content DB 130.

At step S208, the element extraction unit 120 extracts the
sub-content element included in the requested target content
obtained from the content DB 130.

At step S209, the comparing unit 118, which has received
the terminal capability information of the request-issuing
client terminal 150 from the capability information obtaining
unit 114, checks the sub-content element included in the
content by referencing the relational table shown in FIG. 6.
The relational table indicates relationship between the capa-
bilities specified in the terminal capability information and
the sub-content element related to each capability. The com-
paring unit 118 compares information of the terminal capa-
bility information shown in FIGS. 5B to 5D and information
of the relational table (FIG. 6) to prepare playable informa-
tion, which specifies the sub-content element that the request-
issuing client terminal 150 can replay as comparing purpose
information.

Atstep S210, the comparing unit 118 receives information
of the sub-content element from the element extraction unit
120, and compares the playable information obtained at step
S209 and the extracted sub-content element to prepare a
comparison result.

As such, the comparison unit 118 identifies a sub-content
element that can be used at the terminal device based on the
capability information, and compares the identified sub-con-
tent element based on the capability information and the
extracted sub-content element to determine which sub-con-
tent element can be used at the terminal device.

At step S211, the comparing unit 118 transmits the
requested target content name and the comparison result
obtained at step S210 to the content output determination unit
122.

At step S212, the content output determination unit 122
determines an outputting mode based on the received com-
parison result and the replay request data registered at step
S202. FIGS. 4A/4B show a case that the content output deter-
mination unit 122 determines that itis required to separate the
target content into sub-content elements.

When the separation of content is required, the content
output determination unit 122 obtains the requested target
content from the content DB 130 at step S213. Then, at step
S214, the content output determination unit 122 transmits the
obtained target requested content to the content decomposer
unit 124, and instructs the content decomposer unit 124 to
decompose or separate the content into the sub-content ele-
ment.

At step S215, the content decomposer unit 124 decom-
poses or separates the target content into sub-content ele-
ments and prepares only a required sub-content element and
returns the prepared sub-content element to the content out-
putdetermination unit 122. In acase of FIGS. 4A/4B, only the
audio content is replayed.

At step S216, the content output determination unit 122
instructs the content distribution unit 116 to distribute the
content such as prepared sub-content element using the target
content name and the client name as parameters. At step S217,
the content distribution unit 116 distributes the received con-
tent such as prepared sub-content element to the request-
issuing client terminal 150.

At step S218, upon receiving the content such as prepared
sub-content element, the content receiving unit 158 of the
client terminals 150 transmits the received content to the
content replay unit 160 and instructs the content replay unit
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160 to replay the received content. At step S219, the content
replay unit 160 starts to replay the content, in which only the
audio content is replayed in a case of FIGS. 4A/4B.

Further, when the same content is replayed at a plurality of
client terminals 150 disposed as one group, the replay status
of content needs to be synchronized among the plurality of
client terminals 150. The content replay unit 160 can monitor
and store the replay status at each client terminal 150. Upon
receiving a request from the content distribution server 110,
the content replay unit 160 in each client terminal 150 can
provide the replay status information of each client terminals
150.

The synchronization replay unit 128 can obtain the replay
status information from each client terminal 150, and com-
pares the replay status between different client terminals.
Based on such comparison such as difference of replay status
between the different client terminals, a synchronized replay-
ing processing by the plurality of client terminals 150 can be
conducted by slowing data transmission speed to a process-
advancing terminal; by shifting a replay position for some
terminals; by slowing the replay speed for some terminals, or
the like.

A description is given of content output determination
processing conduce-table by the content output determina-
tion unit 122. FIG. 8 shows a flowchart of steps of a content
output determination processing conduct-able by a content
distribution server according to an example embodiment.

At step S301, the content output determination unit 122
receives a content request issued by the client terminal 150,
and obtains information designating a request-issuing client
terminal, information designating the target content that is
requested to replay, and information of the sub-content ele-
ment that is requested to replay.

At step S302, the content output determination unit 122
registers the information of request-issuing client terminal,
the requested target content, and the requested sub-content
element as replay request data.

At step S303, the content output determination unit 122
requests the comparing unit 118 to compare the capabilities
of the client terminal 150 and the requested sub-content ele-
ment. At step S304, the content output determination unit 122
obtains a comparison result such as comparison result 200
shown in FIG. 7.

At steps S305/S305a, the content output determination
unit 122 determines whether the sub-content element in the
requested target content is playable at the request-issuing
client terminal 150. FIGS. 9A, 9B, and FIG. 10 show
examples of determination result of the content output deter-
mination unit 122 at steps S305/S305a4.

In a case of FIG. 9A, both of the moving image and audio,
which are sub-content elements included in the requested
target content, are playable at a client terminal, and thereby
the sub-content elements requested by the concerned client
terminal are determined as playable.

In a case of FIG. 9B, the requested target content is com-
posed of the sub-content elements of moving image and
audio, but the moving image is not playable at a client termi-
nal. However, because the concerned client terminal requests
only audio as the sub-content element to replay, the sub-
content element requested by the concerned client terminal is
determined as playable. As such, the requested sub-content
element is determined as playable.

In contrast, in a case of FIG. 10, the requested target con-
tent is composed of the sub-content elements of moving
image and audio, and a concerned client terminal requests the
moving image and audio as the sub-content elements to
replay. In this case, the audio is not playable at the concerned
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client terminal while the concerned client terminal requests
the replay of both of the moving image and audio. Because the
audio is determined as not playable at the concerned client
terminal, it is determined that not all of the requested sub-
content elements (i.e., moving image and audio) are playable
(i.e., some are playable, and some are not playable) at the
concerned client terminal.

As shown ina case of FIG. 10, if it is determined that not all
of the requested sub-content elements is playable (S305a:
No), the process proceeds to step S306. At step S306, an error
message indicating that the play-impossible is reported as
shown in FIGS. 11A and 11B, and the process ends at step
S314. In this example case, the error message can be reported
as such. In other configuration, not-playable sub-content ele-
ment can be modified to sub-content element playable at a
client terminal.

Further, if a sub-content element determined as not-play-
able is included in the requested sub-content element, such
not-playable sub-content element can be deleted or disre-
garded. In a case of FIG. 10, because the replay of audio
cannot be conducted at the client terminal, the sub-content
element of audio can be deleted from the requested sub-
content element, and then the process proceeds to step S307.

In contrast, if it is determined that the requested sub-con-
tent element is determined as playable (S3054: Yes), the pro-
cess proceeds to step S307.

At step S307, it is determined whether the target content
file needs to be separated. Specifically, if it is determined that
all of sub-content elements included in the requested target
content match to all of sub-content elements playable at the
concerned apparatus or device, the requested target content
file is not required to be separated.

In contrast, if it is determined that the sub-content element
included in the requested target content partially matches to
the sub-content element playable at the concerned apparatus
or device, the target content file is required to be separated.

Inacase of FIG. 9A, the sub-content elements of audio and
moving image included in the content “Samplel.mpg” are
both playable at a client terminal, and thereby it is determined
that the separation of content is not required. In a case of FIG.
9B, the sub-content element of moving image included in the
content “Samplel.mpg” is not playable at a client terminal,
and thereby it is determined that the separation of content is
required. In a case of FIG. 10, the sub-content element of
audio included in the content “Samplel.mpg” is not playable
at a client terminal. In this case, it can be determined that the
separation of content is required if an error message is not
reported and a correction process such as deleting the not-
playable content is conducted.

If it is determined that the separation of content is not
required (step S307a: No), the process proceeds to step S313.
At step S313, the content distribution without separation of
content is requested to the content distribution unit 116.

In contrast, if it is determined that the separation of content
is required (step S307a: Yes), the process proceeds to steps
S308/S308a.

At steps S308/S308a, it is determined whether the sepa-
rated content is already stored by linking the separated con-
tent and the concerned client terminal in the past, wherein
such linking and storing of content may be conducted when a
content request was requested in the past. With such a deter-
mination process, if the same client terminal requested a
replay of the same sub-content element of the same content in
the past, the separating process of content for the current
processing that is requesting a replay of content can be omit-
ted, by which the processing load for the current processing
can be reduced.
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Ifitis determined that the same separated content is already
stored (S308a: Yes), the process proceeds to step S309. At
step S309, the stored separated-content is obtained without
requesting the separating process at the content decomposer
unit 124. Then, at step S313, the content distribution unit 116
is requested to conduct the content distribution of sub-content
element, and the process ends.

In contrast, if it is determined that separated-content is not
stored (step S308a: No), the process proceeds to step S310. At
step S310, the content output determination unit 122 requests
the content decomposer unit 124 to separate the target content
to each sub-content element as separated content. At step
S311, the separated sub-content element is obtained. At step
S312, the separated sub-content element is stored while
linked to the client terminals 150, the requested target con-
tent, and the requested sub-content element. Then, at step
S313, each separated sub-content element included in the
target content can be distributed to a concerned client termi-
nal, and the process ends at step S314.

A description is given of the synchronized replay process-
ing for the content distribution processing system using a
plurality of client terminals with reference to FIGS. 12A/12B.
As described above, the synchronization replay unit 128 con-
ducts the synchronized replay processing for a plurality of
client terminals by monitoring the content replay status at the
plurality of client terminals to synchronize the replay of the
same content using different client terminals.

FIGS. 12A/12B show a schematic processing for synchro-
nized replay using a plurality of client terminals 150. FIG.
12A shows information of time line from the start of content
replay, in which information of start time, current time, and
end time can be detected and stored, and an elapsed time from
the start time can be computed. The content distribution
server 110 can obtain such time information from each client
terminal as the replay status information indicating the replay
status at each client terminal.

FIG. 12B shows a schematic replay processing environ-
ment of the same content using a plurality of client terminals
150, in which the content distribution server 110 obtains the
replay status information from each client terminal replaying
the same content. In FIG. 12B, a terminal A replays the
content faster than a terminal B, and thereby the replay pro-
cessing at the terminal A (process-advanced terminal) is
adjusted to the replay processing at the terminal B (process-
delayed terminal) using the content distribution server 110.
Specifically, the content distribution server 110 compares the
replay status information obtained from the terminals A and B
to determine which client terminal is advancing for replaying,
and determines whether the difference of processing speed
occurs between the terminals A and B.

In FIG. 12B, the terminal A is replaying the content faster
than the terminal B by 500 msec (milliseconds). In such a
situation, the synchronization replay unit 128 of the content
distribution server 110 instructs the content distribution unit
116 to delay the data transfer to the terminal A based on the
processing time difference between the terminals A and B. As
such, based on the processing time difference, the data trans-
mission to the process-advanced terminal (i.e., terminal A) is
delayed to configure the synchronized replaying of content
between the terminals A and B.

The content replay can be conducted in various types of
environment. For example, the same content can be replayed
at the same time for a plurality of client terminals that can
replay the content, or the same content can be replayed only
in one meeting room used by a limited number of meeting
participants, but not limited these.
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Further, the synchronization replay unit 128 can manage
following situation. When one content is being replayed for
one group (e.g., group A) using client terminals, other group
(e.g., group B) may join the group A after replaying the one
content for some time for the group A. In such a case, the
client terminals in the group A have already replayed the
content for some time, and then the client terminals in the
participant group B join the replay of the content.

In such a situation, the synchronization replay unit 128
assigns the replay status designation information specifying
the replay status in the group A to the distributed content.
Based on such replay status designation information, the
synchronization replay unit 128 instructs the client terminals
in the group B to start the replay of the same content from a
given data position, or the synchronization replay unit 128
conducts data transmission to the client terminals in the group
B from the data position corresponding to the replay status in
the group A. As such, one or more client terminals can be
dynamically added to a system that is replaying the content.

As described above, in the configuration according to an
example embodiment, the content stored in a server can be
replayed using a plurality of client terminals. For example, as
for multi-media content (e.g., movie content) composed of a
plurality of sub-content elements, each sub-content element
can be output to each client terminal. If one content is com-
posed of the sub-content elements of moving image and
audio, the one content can be separated into the sub-content
elements of moving image and audio. Then, the moving
image is transmitted to one client terminal to output or replay
the moving image while the audio is transmitted to other
client terminal to output or replay the audio. As such, each of
the sub-content elements of one content can be output or
replayed using different client terminals, wherein such replay
may be called as collaborative output of content.

Further, a client terminal can be added and connected to a
content replay environment already replaying the content,
and one or more sub-content elements can be output to the
added client terminal for replaying. As such, one or more
client terminals can be dynamically added as an output des-
tination of content being replayed for some time.

FIG. 13 shows examples of content replay patterns that the
content distribution system 100 can conduct, but the replay
patterns are not limited there to. As shown in FIG. 13, the
movie content can be separated into the sub-content elements
of moving images and audio, and the moving image content
can be replayed using a projector while the audio content can
be replayed using an earphone.

Further, the movie content can be separated into the sub-
content elements of still images (e.g., photos) and audio, and
the still image (e.g., photos) and audio content can be
replayed using a digital photo frame.

Further, the movie content can be separated into the sub-
content elements of moving image, audio, and metadata such
as such capture information when sub-content elements is
captured, and the moving image and audio content can be
replayed using a projector while the metadata (e.g., capture
information) can be displayed on a display of an apparatus
such as a personal computer (PC).

Further, the movie content can be separated into the sub-
content elements of moving image and audio. The moving
image and audio content can be output or replayed using a
projector while the audio content can be output or replayed
using a speaker.

Further, the audio content can be separated into the sub-
content elements of audio and text-converted audio informa-
tion, wherein the text-converted audio information is pre-
pared by writing voice information included in audio as text.
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The audio can be replayed using a music player while the
text-converted audio information can be displayed using a
smart phone.

Further, a web page can be separated into the sub-content
element of still image (e.g., photos) and text. The still image
(e.g., photos) and text can be displayed using a terminal not
equipped with a browser.

Inthe above described example embodiment, when a client
terminal requests a replay of multi-media content, the
requested multi-media content can be separated into the sub-
content elements such as moving image, audio, still image,
and text depending on an operation environment of each
client terminal, and the separated sub-content element can be
output to each client terminal. With such a configuration, the
sub-content element requested by a user can be selectively
distributed to one or more concerned client terminals. The
above described configurations according to an example
embodiment can be devised as a content distribution system,
a content distribution server, a content distribution method, a
software program, and a storage medium to store the software
program.

In the above-described example embodiment, a computer
can be used with a computer-readable program, described by
object-oriented programming languages such as C++, Java
(registered trademark), JavaScript (registered trademark),
Perl, Ruby, or legacy programming languages such as
machine language, assembler language to control functional
units used for the apparatus or system. For example, a par-
ticular computer (e.g., personal computer, work station) may
control an information processing apparatus using a com-
puter-readable program, which can execute the above-de-
scribed processes or steps. Further, in the above-described
exemplary embodiment, a storage device (or recording
medium), which can store computer-readable program, may
be a flexible disk, a compact disk read only memory (CD-
ROM), a digital versatile disk read only memory (DVD-
ROM), DVD recording only/rewritable (DVD-R/RW), elec-
trically erasable and programmable read only memory
(EEPROM), erasable programmable read only memory
(EPROM), a memory card or stick such as USB memory, a
memory chip, a mini disk (MD), a magneto optical disc
(MO), magnetic tape, hard disk in a server, or the like, but not
limited these. Further, a computer-readable program can be
downloaded to a particular computer (e.g., personal com-
puter) via a network such as the internet, or a computer-
readable program can be installed to a particular computer
from the above-mentioned storage device, by which the par-
ticular computer may be used for the system or apparatus
according to an example embodiment, for example. In the
above described embodiment, each unit of device or appara-
tus can be implemented in hardware or as a combination of
hardware/software combination, and each unit can be config-
ured using various types of processors, circuits, or the like
such as a programmed processor, a circuit, an application
specific integrated circuit (ASIC), used singly or in combina-
tion, as required.

As described above, a user can selectively use sub-content
elements such as audio/sound, image, moving images, text, or
the like included in one content at each client terminal using
the above described system configuration. Further, sub-con-
tent elements included in one content can be output using a
plurality of client terminals, by which collaborative output of
content can be devised using the above described system
configuration. Further, a client terminal can be added as an
output destination of content being replayed for some time
using the above described system configuration.
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The above described content distribution system, content
distribution server, content distribution method, software
programs, and storage medium can be used to separate multi-
media content, requested by a client terminal to replay, into
sub-content elements such as moving image, audio/sound,
still image, and text in view of the client terminal environ-
ment, and can selectively distribute such sub-content ele-
ments, requested by a user, to the client terminal.

Numerous additional modifications and variations are pos-
sible in light of the above teachings. It is therefore to be
understood that within the scope of the appended claims, the
disclosure of the present invention may be practiced other-
wise than as specifically described herein. For example, ele-
ments and/or features of different examples and illustrative
embodiments may be combined each other and/or substituted
for each other within the scope of this disclosure and
appended claims.

What is claimed is:

1. A content distribution system, comprising:

a terminal device; and

a content distribution server connectable to the terminal
device via a network, the content distribution server
including circuitry configured to

obtain capability information specifying one or more
capabilities of the terminal device that requests use of
a target content media file as a content-use request,

obtain the requested target content media file from a
content storage device and to extract a sub-content
element composing the target content media file, the
target content media file including a plurality of dif-
ferent types of sub-content elements corresponding to
at least two types of media selectable from moving
image, audio, still image, and text,

a comparison unit to identify a sub-content element that
can be used at the terminal device based on the capa-
bility information, and to compare the identified sub-
content element based on the capability information
and the extracted sub-content element to determine
which sub-content element can be used at the terminal
device,

determine whether separation of the target content
media file is required to distribute the sub-content
element that can be used at the terminal device to the
terminal device, and

separate the target content media file into each of the
sub-content elements, which correspond to the at least
two types of media selectable from the moving image,
the audio, the still image, and the text, as a separated
sub-content element, in response to determining that
separation of the target content media file is required.

2. The content distribution system of claim 1, wherein the
circuitry is further configured to implement synchronized
replay of the same content replayed by a plurality of terminal
devices in view of replay status at each of the plurality of
terminal devices.

3. The content distribution system of claim 1, wherein the
circuitry is further configured to

store the sub-content element included in the target content

media file by linking the sub-content element with the
terminal device in response to the content-use request
received from the terminal device, and

determine, when the circuitry later receives a next content-

use request of target content media file from the terminal
device, whether the target content media file needs to be
separated based on reading out and referencing the sub-
content element stored and linked to the terminal device.
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4. The content distribution system of claim 1, wherein the
circuitry is further configured to

store the separated sub-content element by linking the

separated sub-content element to the terminal device,
and

read out, when the circuitry later receives a next content-

use request of target content media file from the terminal
device, and determines that the same sub-content ele-
ment is necessary, the separated sub-content element
stored and linked to the terminal device without separa-
tion of the target content media file.

5. The content distribution system of claim 1, wherein
circuitry is further configured to reference relational informa-
tion correlating the one or more capabilities specified in the
capability information, and sub-content elements related to
each of the capabilities specified in the capability informa-
tion, to determine which sub-content element of the target
content media file can be used at the terminal device.

6. The content distribution system of claim 1, wherein the
capability information is specified by at least one of a file
extension that the terminal device can use, a codec installed in
the terminal device, and device information of a device
includable in the terminal device or connectable to the termi-
nal device.

7. The content distribution system of claim 1, wherein the
circuitry is further configured to report, when the circuitry
determines that a sub-content element that the terminal device
requests to use cannot be used at the terminal device, to the
terminal device that the sub-content elements requested by
the terminal device cannot be replayed at the terminal device.

8. The content distribution system of claim 1, wherein the
circuitry is further configured to distribute the separated sub-
content element to the terminal device that has issued the
content-use request.

9. The content distribution system of claim 1, wherein the
terminal device includes terminal circuitry configured to

transmit a content-use request of target content media file,

managed by the content distribution server, to the con-
tent distribution server, the content-use request of the
target content media file designating a sub-content ele-
ment to be used for replay, and

read out the capability information specifying one or more

capabilities of the terminal device and transmit the capa-
bility information to the content distribution server.

10. The content distribution system of claim 1, wherein the
at least two types of media being selectable from the moving
image, the audio, the still image, the text, text-converted
audio information, and metadata.

11. The content distribution system of claim 1, wherein the
circuitry is further configured to distribute, to the terminal
device that has issued the content-use request, out of the
sub-content elements, only the separated sub-content element
identified as being able to be used at the terminal device.

12. A content distribution server connectable to a terminal
device via a network, comprising:

circuitry configured to

obtain capability information specifying one or more
capabilities of the terminal device that requests use of
a target content media file,

obtain the requested target content media file from a
content storage device and to extract a sub-content
element composing the target content media file, the
target content media file including a plurality of dif-
ferent types of sub-content elements corresponding to
at least two types of media selectable from moving
image, audio, still image, and text,
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identify a sub-content element that can be used at the
terminal device based on the capability information,
and to compare the identified sub-content element
based on the capability information and the extracted
sub-content element to determine which sub-content
element can be used at the terminal device,

determine whether a separation of the target content
media file is required to distribute the sub-content
element that can be used at the terminal device to the
terminal device, and

separate the target content media file into each of the
sub-content elements, which correspond to the at least
two types of media selectable from the moving image,
the audio, the still image, and the text, as a separated
sub-content element, in response to determining that
the separation of the target content media file is
required.

13. The content distribution server of claim 12, wherein the
circuitry is further configured to implement synchronized
replay of the same content replayed by a plurality of terminal
devices in view of replay status at each of the plurality of
terminal devices.

14. The content distribution server of claim 12, wherein the
circuitry is further configured to

store the sub-content element included in the target content

media file by linking the sub-content element with the
terminal device in response to a content-use request
received from the terminal device, and

determine, when the circuitry later receives a next content-

use request of target content media file from the terminal
device, whether the target content media file needs to be
separated based on reading out and referencing the sub-
content element stored and linked to the terminal device.

15. The content distribution server of claim 12, wherein the
circuitry is further configured to

store the separated sub-content element by linking the

separated sub-content element to the terminal device,
and

read out, when the circuitry later receives a next content-

use request of target content media file from the terminal
device, and determines that the same sub-content ele-
ment is necessary, the separated sub-content element
stored and linked to the terminal device without separa-
tion of the target content media file.

16. The content distribution server of claim 12, wherein the
circuitry is further configured to reference relational informa-
tion correlating the one or more capabilities specified in the
capability information, and sub-content elements related to
each of the capabilities specified in the capability informa-
tion, to determine which sub-content element of the target
content media file can be used at the terminal device.

17. The content distribution server of claim 12, wherein the
capability information is specified by at least one of a file
extension that the terminal device can use, a codec installed in
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the terminal device, and device information of a device
includable in the terminal device or connectable to the termi-
nal device.

18. The content distribution server of claim 12, wherein the
circuitry is further configured to report, when the circuitry
determines that a sub-content element that the terminal device
requests to use cannot be used at the terminal device, to the
terminal device that the sub-content elements requested by
the terminal device cannot be replayed at the terminal device.

19. The content distribution server of claim 12, wherein the
circuitry is further configured to distribute the separated sub-
content element to the terminal device that has issued the
content-use request.

20. The content distribution server of claim 12, wherein the
terminal device includes terminal circuitry configured to

transmit a content-use request of target content media file,

managed by the content distribution server, to the con-
tent distribution server, the content-use request of the
target content media file designating a sub-content ele-
ment to be used for replay, and

read out the capability information specifying one or more

capabilities of the terminal device and transmit the capa-
bility information to the content distribution server.

21. A non-transitory computer readable medium storing a
program for a content distribution method conductable by a
content distribution server connectable to a terminal device
via a network, the method comprising the steps of:

obtaining capability information specifying one or more

capabilities of the terminal device that requests a use of
a target content media file;

obtaining the requested target content media file from a

content storage device;
extracting a sub-content element composing the target con-
tent media file, the target content media file including a
plurality of different types of sub-content elements cor-
responding to at least two types of media selectable from
moving image, audio, still image, and text;
identifying a sub-content element that can be used at the
terminal device based on the capability information;

comparing the identified sub-content element based on the
capability information and the extracted sub-content
element to determine which sub-content element can be
used at the terminal device;

determining whether separation of the target content media

file is required to distribute the sub-content element that
can be used at the terminal device to the terminal device;
and

separating the target content media file into each of the

sub-content elements, which correspond to the at least
two types of media selectable from the moving image,
the audio, the still image, and the text, as a separated
sub-content element, in response to determining that
separation of the target content media file is required.

#* #* #* #* #*
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